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"The science of hydrology
would be relatively simple if

water were unable to penetrate
below the eafth's surtace."
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. Introduction to MBMG

. Surface- / Ground-Water Basics

. Well hydraulics

. Montana Water Use

Montana Bureau of Mines and Geology
a department of Montana Tech

. Established in 1919 to provide reliable
and unbiased earth science information

. Non regulatory, applied research
- Geologic Mapping
- Earthquake Studies
- Small Miners
- Environmental Assessment
- Ground Water Assessment

WATER POLICY INTERIM COUtvr.
JULY l0-11,2007

EXHIBIT 5



Water Cycle: Basin Scale
c(i>.' Hydrologic cycle: the endle$ circulation of waler

btween the atmosph6re, the land surlace and ths oc . , )

Water is in h6 dhosh€€ for 1-2
st@ms lor - 2 w@ks, he gDun(@ms lor - 2 w@ks, he gDund watet

syslem tor 2 weeks to 10,0oO Fars

Essential Definitions / Concepts
. Aouifer:

- A p€rmeabl€ geologic unit that can transmit and gl9!g significant
ouanniles ol waler

. uncontinod (watEr table) of g$!hgll(artNian)

. glEylg! (sand and gravel) or lgslEglL(sandsron6)
. Recharoe:

- Movem€nt of water from th€ land surfac€ to the aouifer
. Discharqe:

- Movement of water trom ths aquifer to the land surface
. Ground water is movinq... but srowry

- GW: llvday- lvyr SW: lft/ss = 16 my'day
. Surface water (streams) exchanqes with oround water

- Gaining streams / losing streams
. Development ol SW or GW water can affect the other

- Rate of response variable - much slower for GW than for SW

Unconfined and Confined Aquifers

water lewl will ds abov6 tu lop ol the
aquiferd@ lo adesian p€ssu@

suna€ water e9r€sts is an 'e@s€'of he
wabr table+ydEull€llv conn*ied to



Ground-Water Hydrograph :
Ground-Water level measurements vs. time

. Ground water fluctuates

. Reflects changes in storage

. Scales: daily, seasonally, annually
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The water table

srrbduod @|Bslalid ot lsd srlae.
d€pth to tlE water hU€ vadable,
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lda@3(Mrdere)
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g.lnlng .ts6h:
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Seasonal Stream-Flow Hydrograph
A strem hydlograph ls ! mqsute ol dischargg at a givon polnt
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. Maior portion of flow ultimatelv derived from baseflow
- On avsage, ground water accounts for /tO - SO % of ennual flow

as a func'tlon qtllmg
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Ruby River, above reservoir
near Alder
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Ground-water flow associated with a losing stroam

Noi al l  s l reams ar€ gaining

loaing stieam
'str$m higher than the adjacent water tabte,

Losing st@ms can be direlly
conn4led to the water lable or deEched
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Pumping a well wlll cEtu
a cffi ol dop@3ion
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Estimated Montana Water Use*
(10,749 mill ion

lrrigation accounts for 97 o/o to total withdrawals (10,378 mgd)
- 22 o/. ot rrrigation wrthdrawals ar€ consumed (2,220 mgd)
'Frffi: 

hnrcn ad &hMn, ry, Estlrutd w.br @ in Mdil in m,
USGS $i6ntllc Inv6tlg.tbns AsFd @3
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Estimated Montana Water Use*
(SW: 10,478 mgd GWr 2T2mgdl

'FM:  hDn ld$hMq @,  EdtddwlwHtn t f fn tnm,
USGS*ffi lffctbdod F?d &+g!

doil.rio Ldgdbn *S ioot iDd(drbl

Summary
. Ground-water resources vary

- acros the atate, and within the closod basins
. Ground-water and surtace water are connected

- In varying degres
- Rate of wals movemmt and syatem rGponse vailable

. To understand the relationship between GW and SW
- hydrogslogic framewotk
- ground-water lw€l infomation

. spatisl and temporal
- streaFflfl data
- climate data

. Water use dominated by surface water and irrigation
withdrawals

Contact Information:

Ground-Water Information Center:
http ://mbm g gw ic.mtech.ed u/

Montana Bureau of Mines and Geoloov:
http :/lwww. m bm g.mtech.ed u/

John LaFave
(406) 496-4306

jlafave@mtech.edu


